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i . This Thief national' preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, I.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 




3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


SI 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 


El 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 
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Certain documents cited 


VII 
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Certain defects in the international application 
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Certain observations on the international application 
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International application No. PCT/GB99/03721 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70, 16 and 70. 1 7).)\ 
Description, pages: 

1-16 as originally filed 



2. With regard to the language, alt the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)), 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Form PCT/IPEA/409 (Boxqs l-Vlll, Shaet 1) (July 1998) 



Claims, No.: 



1-11 



as received on 



26/01/2001 with letter of 



25/01/2001 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
SI claims Nos. 8-1 1 ; 1-7 (partially). 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 



H the description, claims or drawings (indicate particular elements be/oiv) or said claims Nos. 8-1 1 are so 
unclear that no meaningful opinion could be formed {specify^: 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

no international search report has been established for the said claims Nos. 1-1 1 (partially). 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2 

No: Claims 1,3-6 

Inventive step (IS) Yes: Claims 

No: Claims 2 

Industrial applicability (IA) Yes: Claims 1-7 
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No: 



Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item HI 

Non-establishment of opinion. 

1) As outlined in the international search report, the present application lacks unity of 
invention, and contains claims directed to 9 different inventions. 

Since no additional search fees were paid by the applicant, the search report was 
established for claims regarding the tatA, tatB, tatC and tatE genes and proteins 
only, i.e. claims 1-1 1 only Insofar as they refer to proteins with amino acid 
sequences according to SEQ IDs 11-14, 16, 18, 19 and 21 , respectively. 
Consequently, the international preliminary examination was also carried out with 
these restrictions. 

2) The formulation of claim 8 is unclear, since the term "a pathogenicity island" is not 
defined with clear limits, thus allowing for wide interpretation. Furthermore, the 
formulation "...comprises a gene identified herein" is unclear, and it should be 
stated, which specific genes are intended. For this reason, and as described in 
detail under sections V.8 and V.9, the exact scopes of claim 8 cannot be 
assessed clearly. Novelty and the presence of an inventive step were therefore 
not examined for claim 8. 

3) Due to the broadness of claim 1 (see details under section V.2), no meaningful 
examination of claims 9-1 1 with respect to novelty, inventive step and industrial 
applicability can be performed. 



N r -088 i 8. 6/il 
PCT/GB99/03721 



Re Item V 

Reasoned statement under Art. 35(2) PCT with regard to novelty, inventive step 
or industrial applicability. 

The application does not meet the requirements of Art. 33 PCT since claims 1 and 3-6 
are not novel, and claim 2 does not contain an inventive step. 

1) Reference is made to the following documents (the document numbering 
corresponds to their order of citation in the international search report): 
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D1 : SARGENT F. ET AL.: 'Overlapping functions of components of a bacterial 

Sec-independent protein export pathway' EMBO J., vol. 17, no. 13, 1 July 

1998 (1998-07-01), pages 3640-3650, XP002133191 
D4: 'tatC protein (mttB)' XP002133196 -& DATABASE GENBANK [Online] 

Accession No. AJ005830, 29 March 1999 (1999-03-29) SARGENT: 'E. coli 

tatABCD operon' XP002133197 
D7: WEINER J.H. ET AL.: 'A novel and ubiquitous system for membrane 

targeting and secretion of cofactor-containing proteins.' CELL, vol. 93, 3 April 

1998 (1998-04-03), pages 93-101, XP002133192 
D1 1: BOYD E,F. & HARTL D.L.: 'Chromosomal regions specific to pathogenic 

isolates of Escherichia coli have a phylogenetically clustered distribution' J. 

BACTERiOL., vol. 180, no. 5 , March 1998 (1998-03), pages 1159-1165, 

XP002 133065 



Novelty under Art. 33(2) PCT. 

2) Claim 1 includes peptides encoded by the known tatA, tatB, tatC and tatE genes, 
or homologues thereof with at least 30% homology on nucleic acid or amino acid 
level, for therapeutic use. 

The intended scope of protection is unduly large. It is clear that the skilled person 
will find hundreds of proteins with as little as 30% homology, most of which will be 
completely unrelated to the listed proteins. Furthermore, 30% homology on the 
nucleic acid level would e.g. mean an identity of less than every third base pair, 
and therefore, the terms of the claim also comprise proteins with not a single 
amino acid identity. Finally, the claim also seeks protection for "a functional 
fragment thereof". In the absence of a limitation of this term, the claim therefore 
also includes virtually every protein, any variation thereof, or any fragment, for any 
therapeutic use. 

Clearly, this is not novel. Claims 1 and 3 therefore do not comply with Art. 33(2) 
PCT. 

3) Polypeptides according to dependent claim 2 have been isolated and described 
(e.g. SEQ ID 13, which is the entire amino acid sequence of tatC, has been 
disclosed in D4). However, a medical use of said polypeptides has not been 
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disclosed in the prior art. 

Claim 2 is therefore formally acknowledged to comply with Art. 33(2) PCT on the 
basis of first medical use. 

4) Host cells according to claim 4 have been disclosed repeatedly in the prior art, 
e.g. in D7 (entire document) where bacterial cells express the mttA, B and C 
proteins, after transformation. Claim 4 therefore lacks novelty. 

5) Concerning claim 5, most of any wild-type, or manipulated, bacteria are "means 
for the expression of a peptide according to claim 2" (interpretation of claim 5). 
Through this, any vaccine using microorganisms falls within the scope of claim 5, 
and, consequently, the claim lacks novelty. 

6) Also, through the formulation of claim 1 , subject-matter of claim 6 covers also 
vaccines with virtually any microorganism, since all microorganisms carry certain 
mutations (see section VII 1. 3 on clarity of the claim). Claim 6 is therefore not 
novel. 

7) Although microorganisms specifically carrying deletions in the tatA and tatE gene 
have been described in the prior art, no use of these microorganisms as a vaccine 
has been described. However, the term "having a virulence gene deletion" is not 
clear (see sect. VII 1. 2). Novelty of the subject-matter of claim 7 could be 
acknowledged, provided that clarity of the claim were restored. 

Inventive Step under Art. 33(3^ PCT, 

8) The bacterial tatA, tatB, tatC and tatE genes and proteins, as well as some of their 
physiological functions, had been extensively described in the prior art. However, 
no direct medical use had been described for them. 

Applicants argue that the present application identifies these genes to be involved 
in bacterial virulence, and that this discovery can be exploited in the development 
of vaccines using attenuated bacteria. The applicants further argue that this 
application was not anticipated by the prior art, and therefore involves an inventive 
step. In the light of this, the applicants seek protection for accordingly attenuated 
bacteria (through deletion or mutation of one or more of the tat genes), for the 
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genes and proteins themselves for therapeutic use, and for related entities and 
methods. 

While the prior art discloses crucial physiological functions of the tatA - tatE 
proteins (such as in protein transport), it does not suggest that deletions (or 
mutations) within these genes lead to a decrease in bacterial virulence. 
The IPEA therefore concurs with the applicants' view that the provision of bacteria 
with dysfunctional tatA, tatB, tatC or tatE genes, for use as a vaccine, involves an 
inventive step. Claim 7 therefore could possibly be viewed to comply with Art. 
33(3) PCT, if clarity of the terms of the claim were restored (see sect. V.7 and 
VIII.2). 

9) However, while it may not be obvious to the skilled person that dysregulation of 
these genes may lead to attenuated bacteria useful as vaccines, the genes (and 
their gene products) had been known to be involved in several crucial cellular 
pathways. Therefore, the skilled person would expect that e.g. deletion or 
mutation of these genes and proteins would be detrimental to the bacteria. A 
general applicability of the tatA-tatE genes and proteins was therefore obvious to 
the skilled person. Claim 2 is therefore not found to comply with Art. 33(3) PCT. 

Moreover, as emphasized in the argumentation by the applicants, while 
physiological roles of the above listed proteins were known, the application shows 
an unexpected effect (that of decreased virulence) through the deletion of one (or 
more) of these genes in the context of the entire bacterium. It does not, by any 
means, show or indicate a novel or unexpected function of any of the proteins or 
genes by itself. Much less so does it disclose, through at least one example as 
required by Rule 5.1 (v) PCT, general therapeutic applications thereof. Therefore, 
especially in the light of arguments raised by the applicants themselves, it appears 
that claims to the proteins for therapeutic use, variants, genes encoding them, 
host cells expressing the same etc., either fail to comply with Art. 33(3) PCT, or 
would alternatively appear to go well beyond the invention made by the 
applicants, and therefore also would not comply with Art. 5 PCT. 
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Re Item VIII 

Certain observations and clarity. 

1) The scope of the term "a functional fragment thereof" of claim 1 is open to 
speculation. This term allows for wide interpretation, since almost any peptidic 
fragment, up to a single amino acid, may be functional as e.g. an antigenic 
determinant. 

2) The term "having a virulence gene deletion" in claim 7 is not clear. While it may be 
assumed that "having a virulence gene deletion in two genes" should signify 
"having deletions in two genes", neither the position (promoter, coding sequence, 
untranslated region) nor limits of the deletion are stated, in the absence of 
clarification, the claim would also comprise bacteria with deletions over wide 
regions of the chromosome, or with deletions which would not influence the 
expression of functional TatA or TatE proteins, and consequently, doubts as to the 
involvement of an inventive step would arise. 

Similar applies to claim 6, wherein the term "having a virulence gene mutation" 
lacks clarity. 
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CLAIMS 

1 . A peptide encoded by an operon including any of the genes identified 
herein as tatA, tatB, tatC, tatE, mdoG, creC, recG, yggN, eck1 t /roD, iroC, iroE, 
mtdl and ms1 to 16, obtainable from E. coli K1, or a homologue thereof in a 
Gram-negative bacterium, or a functional fragment thereof, for therapeutic use. 

2. A peptide according to claim 1, comprising any of the amino acid 
sequences identified herein as SEQ ID NOS. 2, 5, 7, 9, 11, 12, 13, 14, 16, 18, 
19, 21, 23, 24, 25, 26, 28, 29, 31, 32 and 35-48. 

3. A polynucleotide encoding a peptide according to claim 1 or claim 2, for 
therapeutic use. 

4. A host transformed to express a peptide according to claim 1 or claim 2. 

5. A vaccine comprising a peptide according to claim 1 or claim 2, or the 
means for its expression. 

6. A vaccine comprising a microorganism having a virulence gene mutation, 
wherein the gene encodes a peptide according to claim 1 or claim 2. 

7. A vaccine according to claim 6, having a virulence gene deletion in two 
genes, wherein one gene encodes tatA and the other encodes tatE. 

8. A vaccine according to claim 6, wherein the gene lies within a 
pathogenicity island, wherein the island comprises a gene identified herein. 

9. Use of a product according to any of claims 1 to 4, or SEQ ID NO. 33, for 
screening potential drugs or for the detection of virulence. 

1 0. Use of a product according to any of claims 1 to 4, for the manufacture 
of a medicament for use in the treatment or prevention of a condition associated 
with infection by a Gram-negative bacterium. 

11. Use according to claim 10, wherein the bacterium is E. coli 
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(PCT Articl 1 8 and Rules 43 and 44) 



Applicant's or agent's file reference 

REP05921WO 


FOR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


Internationa) application No. 

PCT/GB 99/03721 


International filing date (day/month/year) 

09/11/1999 


(Earliest) Priority Date (day/month/year) 
09/11/1998 


Applicant 

MICROSCIENCE LIMITED et al. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



sheets. 



International Search Report cui isiats of a total of i 

| | It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| X | contained in the international application in written form. 

| X | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



| | Certain claims were found unsearchable (See Box I). 
[X] Unity of invention is lacking (see Box II). 



4. With regard to the title, 

| X | the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

| X j the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Obs rvations where c rtain laimsw re found unsear hable (Continuation fiteml f first she t) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos.: , „ , „ „ . 

1 1 because they are dependent claims and are not drafted in accordance wiih the second and third sentences or nuie o.^a;. 

B x II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
I ' searchable claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | y [ No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
^""^ restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

see additional sheet, invention 1. 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

j | No protest accompanied the payment of additional search fees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: (1-11) - partially, where applicable 

A peptide encoded by an operon including tatA, tatB, tatC, 
tatD or by an operon including tatE (Seq. IDs 
11-14,16,18,19,21) obtainable from E. coli Kl, or a 
homologue thereof in a Gram-negative bacterium, or a 
functional fragment thereof, for therapeutic use. 

Corresponding polynucleotide, recombinant host cells, 
vaccine containing said polypeptide, vaccine containing an 
attenuated pathogen in which the virulence gene encodes said 
peptide is mutated. Use in screening for potential drugs or 
detection of virulence; use in manufacture of medicament. 



2. Claims: (1-11) - partially, where applicable 
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Box I Observati ns wh re c rtain claims were found unsear habl (Continuation of item 1 of first sh t) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. | | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. j j Claims Nos. ; 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I y j No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

see additional sheet, invention 1. 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

J | No protest accompanied the payment of additional search fees. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: (1-11) - partially, where applicable 

A peptide encoded by an operon including tatA, tatB, tatC, 
tatD or by an operon including tatE (Seq. IDs 
11-14,16,18,19,21) obtainable from E. coli Kl, or a 
homologue thereof in a Gram-negative bacterium, or a 
functional fragment thereof, for therapeutic use. 

Corresponding polynucleotide, recombinant host cells, 
vaccine containing said polypeptide, vaccine containing an 
attenuated pathogen in which the virulence gene encodes said 
pepticie is mutated. Use in screening for potential drugs or 
detection of virulence; use in manufacture of medicament. 



2. Claims: (1-11) - partially, where applicable 

Idem as subject matter 1, but limited to mdoG (seq. ID 2). 



3. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to creC (Seq. ID 5). 



4. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to recG (Seq. ID 7). 



5. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to yggN (Seq. ID 9). 



6. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to eckl (Seq. IDs 
23-26). 



7. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to iroC, iroD and iroE 
(Seq. IDs 28,29,31,32). 



8. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to aslA/hemY (Seq. ID 
33). 
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9. Claims: (1-11) - partially, where applicable 

Idem as subject-matter 1, but limited to mtd2/msl-16 (Seq. 



